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(54) OPTICAL RECORDING/REPRODUCING METHOD, 
AND OPTICAL RECORDING MEDIUM 

(57) Abstract: 

PROBLEM TO BE SOLVED: To obtain a high 
reproduction output in ail included recording marks and 
to realize high reproduction durability when 
recording/reproducing a recording mark string including 
recording marks smaller than a resolution limit or 
recording marks each having a dimension which is equal 
to or larger than the resolution limit but is close to 
the resolution limit. 



noble metal oxide layer, the noble metal oxide layer is 
deformed by decomposing a noble metal oxide to form the 
recording mark string. In the noble metal oxide layer 
wherein the recording mark string is formed, noble 
metal particles are irreversibly deposited and the 
deposited noble metal particles are irradiated with a 
reproducing layer beam to read the recording mark 
stream. When a wavelength of the reproducing laser 
beam is defined as X and the number of openings in an 
optical laser beam irradiation system is defined as NA, 
the recording mark stream includes at least the 
recording marks of which a mark length is < 0.37X/NA. 



SOLUTION: In the optical recording medium having a COPYRIGHT: (C)2004,JPO 
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- * ?i] £ IB It L , «»«^e-y^7^^^ffl^r4mW(DII^/^9-T'II^L, C N R £ 
aiSLfco If >^IKDP t OyKOlJiCNRilOllli. rjl$ : CNRJ 0 M V 
« L T , 



[0100] 
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8 n m : 4 1 d B . 
12nm:30dB. 
1 6 n m : 2 9 d B , 
1 8 n m : 2 8 d B „ 
30nm: 27dB 
T' $> o tz , 
[01 02] 

mmm i - 8 c h 2 g> « & : Pdo z ji<p«mncj:3ttig) 

PdO z *bft4*tii1bl|4j z = 1. lOiSUttflBStL. ^ <0 li H £ 2 ~ 

1 5ntn<7)|GBF , 9T*^MLfcl5^li|lig«1-5<!:|^tf|CLr-9->^;U^^i?Lfc. Z in 
b <D -9- > ? JU: . X «■ ft #1 tf -v 5 7 ? ? £ ffl l\ T . *t *V <D § il & # T- IE ?ij f 3 0 
Onm (7-511 5 0 n m) CD f B » 7 - ? $lj £ f B ft L , S # ft fifc t' -y ? 7 'V ? £ 18 U T 
4mW(DIS£^'7--e«±L. CNRjJint. ft*> ^ P d O , |©f J t C N 
Rtrorsfl^l*. I* J» £ : CNRj iD^taU, 

2 n m : 2 6 d B , 

4 n m : 3 5 d B „ 
10nm: 3 2 d B , 
1 5nm: 2 6 d B 
V h O tz „ 

[0103] 

mmm i - 9 ( a 2 <p at g : ft»jRB5<patjattjn::j:.6tt&) 

3t»«i5$s i\ Au*tttwci*LfcB4>lt|llHHl -1 tB8i:LTftaifc* 

:> ? ;U~ . £8/W - 9 mWfiJll t' 7f 4 O O n m (V — 5 ft 2 O 0 n m ) CD IB It 7 — 

Uft*l»5fl|j**t84:CN R i: CD 18 & li . 

5 i : 1 9 d B ; 
A u : 2 0 d B , 
W : 2 4 d B 
T* h O „ 

[0104] 

C CD *S g li . *P^J|Xg5m«^*4i:LTAu, S i £ fr li W £ ffl I* -5 <!: , ft ^ <b # ¥4 £ ffl 
I^SH^I-Jt^iSftlisBiiftlitf^ 45:iHLTl^. *^«S4b^Ji4 J fsE t 
•5 A g O x ^ tt i ft li © ft ft & A< /Jx $ i% f- to . z CD m 86 «S l~ fc It & ft #• Tf li ft a * + # 

fc ft y . is it 1* i~ » ft l u 1* . l tz *< o r . mmutfc^L^mcon^A^&mtuio % \& jr 

B 5 £ A u * tz li S i T- m & L fc li £ IC + ft ft *< # b *l fc o fc <D li . A u (Of^li 
ifi#$A<^L^(Dl?Ag O x II:iiA<e^iJ|:< ANofcfcft-efe4i%^btl> S i CD i| 
£ It S i <D0&to&&1)< 2 l^tzfrft^tom t LX + # iz®m L Ufr ^ tztzltoT- & % t % X 
b *l & „ W £ ffi I* fc *i £ li . jt£i»ilKLT^;g1-i)ltLTIi^^-r.5A<, W li ® l> # *4 

T? * S. fc «> . !Bil|«)fttiHbfei4|:fcMtSS;UgI&EfLfct(Dt#^b*lS, 
[0105] 

H 16 « 1 - 1 0 (H2Pia : I2^lfr§3 2CD%fiEttiEHcJ:5i : b%) 

2 £ g <t W Si b ti l£ L- IS 2Mi II 86 0!l 1 - 1 tmmizLTftMLtz-* 
>^'H:oi^T, !5g/«9 - 1 4mWT, EMtf??400 nm (7-?|2O0nm) 
©Eft7-^«$E»L, l»Hif7 77^^ffl^t4mW©I4/W-TS4Lf: 
tC?,. C.N Rlif bil$frofc. 
[0106] 

* fc , ± IB IB li 7 - JiJ £ ^ # ft «| tf v >J 7 y -} £ m Lx T 0 . 7mW0|t/^-Jlt 

l tz t z h . CNRiiiuftfrofe. t *> , ilSS^t^pTfig-efcof-. 

[0107] 
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6 t . fit ft © l J *I Hfc |B II ■? - ^ $ & fH x $ U l> d t tfi i> . g 1b V -< X li » H ft fl 1 

-1?ll*fcZnS-S i O 2 ttt^TliSAMClUttfi-eJDSfcft. AgO x U)ftM\Z 

* y ± j* l t o 2 *< » is is v - 1 1 Lxte&t z>2.m£n&m®nt®im 4 tpizte&x- z u 

fro tz tz lb t # ?L b ft & . 
[0108] 

HI jg 1-11 (B2Qi» : »2»1»|3 2(0aH:J:6 ) 

S2S1^I3 2fl)If $ 1 0 0 n m t L IS li It ft 0J 1 - 1 t Lt^>^;H 
ttSSLfc. C CD "9- > 7? ;b l: fB IS /< 9 - 1 1 m W X . E?lf7f 4 0 0 nm ( "7 — *} g 2 0 
0 n m ) <D IB m 7 - 5IJ $ IB IS L . «»*ie«^ 7 ?f ffll'T 4 mWO'it/«9-t 
S4Lfci:5. C N R li f b ^ o fc . 
[0109] 

* tz . ±CCtt-7-^5i]*EaLfcE«teJ:0:«»«»ll6ev^7v^lcJ:y 4 m W T' B 4 
L fc & <D * ft ft I- fc T . I»l^e^7";^lUt0. 7mW(DB4^7--CB 
± L t C 3 , 1* ft <7> i§ £ & 4 0 d Bia±©CNRtff btlfc. 

[01 1 0 ] 

mmm 2 - 1 (H3a>tii&:5atB6<pjaiR) 

mfflAgiffcliA 1 l?iBsttS:ti:J:y, I3i:it^l©f A g 

133^1/ A I Jf I* , *ft?ftAg$-y-;/ h J: A I ^-y-v h?A r # 1 » 4- T X n" 
[01 1 1 ] 

Ctlb(D-9->^;HroLNT, OmWf, EMf-yf 4 0 0 nm~ 1 . 6 m 

(•7-^fi2 0 0-8 OOnm) (DIBiiV-^^J^-etl^tl^fiEL. ft # fi? tf ^7 7 y 

?JfflUT4mW(DS4H7-T'S4 Lfcgf ^ > g) 1 2 I:: * ^" „ , 11 2lzli % & 

t*l6 £ IS it & +»- > ? ,/u <d $g m 4» * 

[0112] 

11 2 b , K«l6*8lt5CttJ:i). IBtiSfcl:n^#6Ii!i7-^(OCNRA« 
it * "T S C <h 6< ;fc> -5 „ 
[0113] 

g| ft flj 2 - 2 (H3fl)ia : fi»M6<Pggl:J:tttlt) 

Riti6Sii 3 \z7j-.t t Ltz&fritmmm 2 - -\ tmm^Lx-^yy^^^mLtz 

„ C^^b^D+^>^ , ;U|COl^T. ftl-f*l©tII2I/W-tE?i|t , ^ 5 : 4 0 0 nm ( "7 — 
n 2 0 0 nm) <D IB H V - >7 $ij £ f B ft L . « # IS? & £ * 7 -V ? £ ffl U T 4 m W <D S ± 
/n" 9 - X n ± L tz *S H £ % 0 1 3 ic jr "T . 
[0114] 

@ 1 3 e, . S 4* Jf 6 CD It » t< m < & & li i: . 4 I: It S c N R i<fi < 4' 4 C t 

[01 1 5 ] 

nifegi)3 (H4fl>«a:tfa(gatit7<pa*)" 

$ ft 01 - H?ftiLfc*>?*®tlR|*l3 1 i: « # JS SHb $l H 4 £ CD RUlc . «fHJ 
ISii7 t LTi* 5 nm©Hby^SIJiSltt5C ttJ: y , 04|C*-ft8j£<D+l-:> 
? 7U * H fc . g lb -W It If I* . S i $->T'; >JA r/N 2 = 8/2fl)3Jitt(0;l^A*X 
Slft*tX/r^'J>ytKil:J:yiULfc, IHb ^ -< S H CD ft} Jj£ li S i 3 N 4 x 
fc o fc . 

[0116] 

>^JU:ffiS/<7-1 OmWt, E«lf7f400nm ( 7 — £ ft 2 0 0 n m ) CD 
fB ft 7 - ? 5"! $ IB SI L , OS. ft f& it if y 9 7 J I I* T i 4 L t: i C £ , S4/^-*l3' 
mWO)t*|:l*0CNR3 5dB*l*&ht. - £ , 5HSfl1-1T*ft«Lfc-y-:/?;U 
T? It , CNR4'i*t55i4/^-li4mWf;of:rot 1 *faHEim7*Klt«CtlC 
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[0117] 

m m m 4 ( a 5 <o « a ; % g g g 5 s is it ft i> m it ) 

0 5 |C * t <fc 5 I- . 1S12/J1 1 Rfff|3 1 /«tI81t«!l 4 /S 2 H»l 3 2 ^ 
bftS«JI$ii£*ti>#x*X^^>:?;U$fi2/£Lfco C (D > ? ;Ui , 3* K « 1 - 1 
CD I* > ? ;U b , 3t*iR«5fcJ:i;»3flS*«:|l3 3S»y3sofc«lJft^*ft. f: 7r L . 
*#«K^b^S4(DJI^Ii. 1 8nm^fcli60nmtLfc, 
[0118] 

»^RS<b^!l®4(Djl*A<1 8 n fc li ^ > ?;U: « 5-1 4 m W CD !B H 9 - T* , IE 

J] f 7 f 4 O 0 n m (7-^*2 00 nm) CD IB ft 7 - -7 $ij £ f B || L , « ft? & bf -V "7 T 
^^flUt4mW(0i4/i7-ffitLf:K.?) < C N R liff o fc, - ?5 . Z 

Of l:< 1 4mW©Ei/W-f. E5Hlf7f 1 . 6lm(-? — 9ft800nm) 

CD IB ft 7 - ? ?ij £ IE fi L- , 4mW©fii/(9-t'StLti:5 1 34dB0)CNR^| 

[0119] 

£ fc: . S*Iilbfti4©f iA<6 O nmt'ftSf >^;U:^L, 7 m W fl) IE I A 9 - T 
, 191 f 'V f 4 O O n m (7 — 9&200nm) © IB II 7 - >J ?lj £ | E ft L , i£ # |£ tf 
5 7^HUt4mWffli4/^-TltU:i:^. 1 2 d B fl) C N RA?f btlfc. 
- 7j . Z (0 -9- > ? )U|C , 7 mWfflieg^7--C> IE 5"] bf -V ^ 1 . 6 U m ( 7 - ^7 ft 8 O 0 
nm) CD IB H 7 - ? £ IE ii L . S»itt"7^7-v^^fflUt4mW(DS±y<'7--CS 
£ L i: C 3 , 33dB(DCNRA<^f>^.fc„ 
[0120] 

C (D & H I* , * qft l|X S 5 $ IS H ft < x & IB g HT ft T- fc U , A^lSS4A(5Iffi^ fc^ C 
tt*LTU*. L *>< o T . Jt*Rit<ttt4ef*A<E»Ji£LT*tl1-*;:itf;fc>fr« 

o 

[ O 1 2 1 ] 

L ^ L , *£JS8fl;&Ji4<DJl£a<1 8 n mV > Zf \t . 400nm<Dtf-;/^ ( 

IE§7-H 2 0 0 nm) CD7'-?<D;e<g&|f±;3<*nl86T*&y. BUlBL.fcS±^*-X 
A A< i& ft O ,!: # ;L b ft & 0 -73. ftIHbfeli4fl)IJA<6 0nmfl)^>7;l--C 
li. CNRIi«Ui!i^gtSiA<5ItT-feS. 
[0122] 

SStff4i:fcOtCN Rid<f b^i^U. fe * IMi (£ < ft o tz <D It . fel T CD S £ lc J; & £ 
# X. b *1. S . * r , »$S£*<WftT*fc6Ci:^b. IB IS !$ I~ I* ft £ « Ji 4 A< U - +f - t* 
-A£d.Ri|xL.t:S;£L. A gO x A< A g t0 2 il:^SLtlEg7-i7i(i?isE$tifci:t 

L*a. tB © & l~ I* ft £ « SHb fe|4*|: A g O x *< IS t A, H 
+ ICU--9 t -t*-AO)PiiJ|x^SaiA^*<^oTL*-D7c7c«), S^fflOJU-^-f-A 
£ !S 14 L T t * & « HHb 1 4 CD ;g A< * + # <!: ft y . A g A< 15 <t ^ £* «f tti L <C *>■ 
. +^i:ii«rffil*A^fctf ^biv^. f 4Ii<til4JI< Lfc^^lcJg^^H^ 
A< "I ft £ ft o CD I* . ft£JHMb^Jf4<DftiRi|J{ft;!><£< ft o fc ft £ # x b *l & 0 
[ El B CD ffi * ft tt H ] 

[01] (A) li . *f£W©jtIEg««:(D«)i$*-rBri5B-C?fe4c ( B ) J: W (C) 
li*;K-?;K»)Stii!£iS-f@®ttJa¥ST'fc-o-C, (A) icjF-rttttaKaia.a&i!*-?- 

*«»9Jll?*y, (B) li x tEii^lClmWCO/^-T'S^Lfc^CD^K, ( C ) I*. 
IS f£ & |C 4 m W <D 9 - T* S ± L , # l> T* 1 m W0/^ 7 I t L fc t ©? I t fc I. . 
[B2] *£Bjj<D7fclBM(*cD$M£*tii®0T-&.i>, 

[03] *%w<Dft%imt&W(Dte0mf&MZnitmm®T:ht>, 

[04] **BflCO3tIBfS«»COteCO^J!l^|^*-rifTS0T?fci> o 

[05] *§&BM<Dftum&ti.<Dtii<DmtfLm. : £7*t®m®T'&z> 0 

[06] 7-^fiiCNRtfflBIJSt^77T?fe5. 
[07] 7-^itCNRi(DagHt?'77fft5, 
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[09] i4@S!tCNRt©iiS^it^77tfcS. 
[ 0 1 o] S4BltCNRt»H«Hty7:i!jbi. 
IB1.11 StBStCNRiO««**t^57Tffc4. 
[01 2 ] 7-^ftiCNRi»H»Hty77t*4. 
[01 3] K«H)|JiCNRifl)B«SSty7 7ti5. 

[014] (A)l*,*SHaftBfttt<*®4tft$*?ffii&B-CfcS. ( B ) J: 1/ ( C 
) »*Jh.*;h»B«ift£*-rBliIittJ8:5K-CfcoT, (A) lcjjt1-!«t*<DBTBi0>2il§!m 

fiftilKt^^ (B) It, ESftClmWfi/^-tBtLfcftfl)?*. ( C ) It 
. f£$l&IC4mWtf>/*9-T-ff£L. *Ut1mW(D/< , 7--eStLfci(D¥ItifeS 0 

[01 5] 7 — 9Jt&CNR£a>Hft£7??77Tfe&. 

[01 6] 7-^SiCNRt(DSSHtf*77tfe4, 

[ ff * © Si g) ] 
2 

31 si esattis 

32 m 2 t§ s ft is 

33 X 3 R tit J|. 

4 « & a §g<b is 

40 4frtilLfeft*|tt?.(A gtt?) 

4 1 tfaiLfcjifcrttt* (p t ) 

5 ft IR IS 

6 S It IS 

7 flf ai n 
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[01 4] 
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7P> h^-v©«# 

(51) Int. CI. 7 FI x-va-K (##) 

G 1 1 B 7/24 5 3 8 F 

B41M 5/26 X 

(71) ffig|A 000005049 

->v-?**;tfttt 

(74)ftaA 100082865 

(72) #6Bjj:f 3gJI| IS 

3R«»+*BB*«-TI 1 3§1f T^-f^-Wttxtftttfl 
(72)^BJ# ;f" 

««*o< tfrUKi TS 111 *k4(T»atA*JlftfS»^WS6Blr-3< l#fe>$-n 
(72)^B^# a tt± 

< tf Ttim 1 TB 1 »1 t*StffiftaiAi6*ftff«*WSEBf-3< 

(72)I6B^# ffi BS& 

(72)«W# » JK 

*IRJff*KTtiHtt»B«jl!lllr2 2f2 2* *>-V-?t*5tftttl*l 
(72)ftW# ft 

< tf mm 1TBH1 Hsa^itftttw 

F$-A(##) 2H111 EA03 EA12 EA25 EA33 FA11 FA21 FA23 FB17 FB22 FB23 
FB25 

50029 JA01 JB25 JB31 JB46 JC02 LA11 LB02 LB03 LB04 MA02 

MA03 MAI 5 WA20 WC07 WD10 



